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(57) PecfcepaT: 

Mcnorib30BaHne: b BaKyyMHOM TexHUKe npw 
HaHeceHMM AeKopaTMBHbix noKpbiTi/ifi Ha ocHOBe 
MerannoB. Cyu^HOCTb 1/1306 pgtghm a; 
pa3MeLAeHne noAno>KeK nnocKHMW 

noBepxHOCTHMM napajineribHO noTOKy 
oca>KAaeMoro iviaTepnana no3BcxrmeT 3arpy>KaTb 
b Kaiviepy OAHOBpeMeHHO ao luecTM noAno>KeK. 
nocne BKnhOMeHM^ cjDopBaKyyMHoro Hacoca Ha 
AonoriHUTenbHbiw sneKTpoA noflaBann 
Hanpsq>KeHne 750 B v\ oflHOBpeweHHO 



npon3BOAwnn HarpeB noAno>KeK m onucTKy b 
mejomeivi pa3pnae Ana noAroTOBKM 
noBepxHOCTH nofl noKpbiTwe. ripeABapMTeribHan 
OTKaHKa npon3BOAMnacb b TeneHMe 5 muh. 
nocne AOCTM>KGHMfl nycKOBoro BaKyyivia 5 11a 
npon3BOAMnocb 3a>KnraHne BaKyyMHoro 
AyroBoro pa3pflAa Mepe3 2 mmh AasneHwe b 
KaMepe AOCTMrano 1,33 x 10" 1 11a , nocne Hero 
yBennHMBann HanpaweHwe Ha AononHHTenbHOM 
3neKTpoAe AO 850 B. Eii^e nepe3 5 mmh npou,ecc 
noKpbiTMfi noAno>KeK 3aKOHHeH. 1 kin. 
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(54) METHOD OF APPLICATION OF COATING IN VACUUM BY ELECTRIC-ARC SPRAYING 



(57) Abstract: 

FIELD: vacuum technique. SUBSTANCE: 
method involves placement of backings with 
their flat surfaces in parallel with flow of 
settling material for simultaneous charging 
of up to six backings into chamber. After 
actuation of forevacuum pump 750 voltage 
current is fed to auxiliary electrode. The 
method involves simultaneous heating of 
backings and cleaning in glowing discharge 



for preparation of surface for coating. 
Preliminary evacuation lasts 5 min. 
Achievement of initial vacuum of 5 Pa is 
followed by burning vacuum arc discharge. 
After 2 min pressure in chamber reaches 
1,33x10~ 1 Pa and after that tension on 
auxiliary electrode is increased up to 850 
volts, after additional 5 min process of 
coating is finished. EFFECT: enhanced 
operating reliability. 1 dwg 
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M3o6peTeHne othochtca k BaKyyMHofi 
TexHMKe, a MMeHHO k cnoco6aM HaHeceHHn 
noKpbiTMfl Ha ocHOBe MeTannoB b BaKyyivie. 

M3BecTeH cnocoo" HaHeceHHn noKpbiTHn b 
BaKyyMHOM KaMepe, cornacHO KOTopoMy 
BaKyyMHyio KaMepy cogauhfuot c BaKyyMHbiM 
HacocoM, co3AafOT b \-\ew paoonee pa3pe>KeHne 

10~ 3 -1Q~ 4 MM pT.CT. M 3aTeM BKJlKDHatOT 

aneKTpoAyroBoPi ncnapnTenb. I~lpn stom 
noAno>KKy pa3MemaioT nepneHAHKynnpHO 
noTOKy wcnapneMoro MaTepnana KaTOA [1]. 

HeAOCTaTKOM OToro cnocooa HaHeceHwn 
noKpbiTMfl nBnneTcn Marian 
npon3BOAHTenbHOCTb, o6ycnoBneHHafl TeM, hto 
3HaHHTenbHan nacTb BpeMeHM Bcero npoi4ecca 
3aTpaHMBaeTcn Ha cosAaHne \-\eo6xopy\Moro 
Ba«yyMa. KpoMe Toro, npn pa3MemeHHM 
noAno>KKM nepneHAHKynnpHO noTOKy MeTanna 
moxho pa3MecTHTb He6onbLuoe KonnnecTBO 
noAno>K6K b BaKyyMKaMepe (1-2). ripn 6onbi_ueM 
KOJiMMecTBe noAno>KeK pe3KO B03pacTaeT oo^eM 
BaKyyMKaMepbi, hto BeAeT k yBennHeHMto 
BpeMeHM noAroTOBKH npoi^ecca HaHeceHHn 
noKpbiTMJR m, cjieAOBaTenbHO, CHHweHwo 

npOM3BOAMTeJ1bHOCTH . 

Hai/i6onee 6nw3KHM k npeAnaraeMOMy 
cnocooy HaHeceHMn noKpbiTi/in Ha ocHOBe 
MeTannoB b BaKyyMe sneKTpoAyroBbiM 
ncnapeHneM nBnneTcn cnoco6, peann30BaHHbiM 
B ycTpoMCTBe [2]. 

CornacHO STOMy cnocooy b BaKyyMKaMepe 
pa3Mei^aK3T noAno>KKy m npon3BOAflT OTKaHKy ao 
AaBJieHMfl 1,33 -1 0 _1 -6,65-1 0 -3 ria. Ilpn 
yK33aHHOM AaBneHMM 3a>KnraioT pa3pnA b 
aneKTpoAyroBOM McnapMTene n npon3BOAnT 
noKpbiTue noAno>KKM cnoeM rerrepHoro 
MeTanna, kicnapneMoro c KaTOAa 
aneKTpoAyroBoro i/icnapwTenn, KOTOpbitf MO>KeT 
6biTb ncnonb30BaH KaK Ann HaHeceHHn tohkhx 
nneHOK, TaK h Ann nonyneHun n noAAep>KaHM?i 
BaKyyMa, KaK HanpuMep, no a.c. N 1342048, 
kji, C 23 C 14/32, 1985. 

HeAOCTaTKOM yKa3aHHoro cnoco6a fmnneTcn 
HeBbicoKan npow3BOAHTenbHOCTb, Bbi3BaHHan 
HeoGxoAHMOCTbio pa3MemeHi/m nnocKOCTH 
noAno>KKM nepneHAHKynnpHO noTOKy 
ncnapneMoro MeTanna. npn o6pa6oTKe nnocKnx 
noAno>KeK, MMeKDii^nx 3HaHHTenbHyio nnoL^aAb 
noKpbiBaeMoPi noBepxHOCTH, 3to BeAeT k 
CHMxeHHK) npon3BOAHTenbHOCTH npoi4ecca, a, 
KpoMe Toro, 3HaHMTenbHoe co Ae p>Ka Hue 
KanenbHOM cf)a3bi CHi/iwaeT KanecTBO noKpbiTi/m. 

Uenb M3o6peTeHM?i - noBbnueHne 
npon3BOAHTenbHOCTH m KanecTBa HaHeceHwn 
noKpbiTun Ha AH3neKTpnnecKMe nnocKne 

nOBepXHOCTH. 

L(enb AOCTuraeTcn TeM, hto b cnocooe 
HaHeceHun noKpbiTHn Ha ocHOBe MeTannoB b 
BaKyyMe aneKTpoAyroBbiM ncnapeHneM, npn 
kotopom b BaKyyMKaMepe pa3MemaioT 
HecKonbKO noAnoxeK n npon3BOAflT 
npeABapnTenbHyro OTKaHKy, a 3aTeM noA>Kor 
aneKTpoAyroBoro ncnapi/iTenn, noAno>KKH 
pa3MemaK3T napannenbHO noTOKy MeTanna, 
ncxoAnmero c aneKTpoAyroBoro McnapnTenn, a 
3a noAnoKKaMM no xoAy noTOKa McnapneMoro 
MeTanna pa3Meu4aK)T Aonon h m Ten bHbm 
aneKTpoA, Ha KOTopbiM noAaiOT OTpni4aTenbHbifi 
noTeHL^an OTHoewTenbHO Kopnyca BaKyyMHoCi 
KaMepbi, npuneM noTeHi^nan noAaroT c MOMeHTa 
Hanana npeABapnTenbHOki OTKaHKM n ao 
OKOHHaHMfl HaHeceHun noKpbiTun, a 
aneKTpoAyroBoti ncnap^Tenb BKnHDHaHDT npn 
AaBiieHMM b BaKyyMKaMepe 13,3-1,33 l~la. 

CpaBHeHMe npeAnaraeMoro cnocooa c 
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npoTOTunoM noKa3biBaeT, hto oh OTnunaeTcn ot 
n3BecTHoro cnocoSa TeM, hto noAno>KKM 
pasMeiu.aioT napannenbHO noTOKy MeTanna, 
ncxoAnmero c 3neKTpoAyroBoro ncnapnTenn, a 
AaBneHne BKntoneHun aneKTpoAyroBoro 
ncnapnTenn ne>KMT b npeAenax 13,3-1,33 l~la. 
KpoMe Toro, 3a no Ano>KKa m h no xoAy noTOKa 
ncnapneMoro MeTanna pa3MemafOT 
AononHHTenbHbiM snetcrpoA, Ha KOTopbiii noAaKOT 
OTpni^aTenbHbm OTHOcnTenbHO Kopnyca 
BaKyyMHOw KaMepbi noTeHunan v\ otot 
noTeHi^nan noAaioT c MOMeHTa Hanana 
npeABapnTenbHoCi OTKaHKM n ao OKOHHaHun 
HaHeceHMfl noKpbiTun. 

TaKMM o6pa3QM, npeAnaraeMoe 

TexH n h ecKoe peiueHne OTBenaeT KpnTepnio 

"HOBH3Ha". 

Bee npn3HaKH, OTnunaramne npeAno>KeHHbiPi 
cnoco6 ot npoTOTuna, HanpaBneHbi Ha 
AOCTH>KeHMe uenn n b CBoeM coBOKynHOCTM 
npoflBnnfOT HOBbie, He M3BecTHbie paHee 

CBOMCTBa. 

TaK, BKnKiHeHne aneKTpoAyroBoro 
ncnapMTenn npw AaBneHMH 13,3-1,33 l~la 
no3BonneT OTKa3aTbcn ot npuMeHeHun 

BblCOKOBaKyyMHblX CUCTeM OTKaHKM, HTO 

cymecTBeHHO coKpamaeT BpeMn noAroTOBKH 
OTKaHHbix cucTeM k pa6oTe, a TaioKe coKpau^aeT 
BpeMn Ha OTKaHKy KaMepbi ao nycKOBoro 
AaBneHnn. Pa3Mei!4eHwe noAno>KeK 
napannenbHO noTOKy MeTanna, McxoAflmero c 
aneKTpoAyroBoro ncnapMTenn, no3BonneT 
yBennHMTb KonnnecTBO o6pa6aTbiBaeMbix 
noAnoxeK b KaMepe 6e3 yBennneHun o6"beMa 
nocneAHeCi, hto BeAeT k noBbiiueHMK) 
npon3BOAMTenbHOCTM cnocoSa. OAHOBpeMeHHO 
napannenbHoe noTOKy pa3MeLi^eHMe nnocKOCTePi 
noAno>KeK BeAeT k noBbiLueHMio KanecTBa 
noKpbiTun, TaK KaK CBOAHTcn k MUHUMyMy 
nonBneHne KanenbHOM qtia3bi Ha nnocKOCTH 
noAno>KKM. 

OAHaKO napannenbHoe noTOKy 

pacnono>KeHMe nnocKOCTeM noAJio>KeK, b cbok) 
onepeflb, BefleT k HepaBHOMepHOCTM oca>KAeHMn 
MeTanna Ha noAno>KKax BcneACTBue 
3aTpyAHeHHoro npoxoAa noTOKa MeTanna 
(nna3Mbi) Me>KAy noAno>KKaMi/i. 

flnn ycTpaHeHMn OToro ABneHun 3a 
n o An o>KKa m m no xoAy noTOKa ncnapneMoro 
MeTanna pa3MeLnahOT AononHMTenbHbiw 
aneKTpoA, Ha KOTopbifi c MOMeHTa Hanana 
npeABapnTenbHoPi OTKaHKM n ao OKOHHaHi/in 
HaHeceHMfl noKpbiTun noAaioT OTpMuaTenbHbM 
OTHOcnTenbHO Kopnyca BaKyyMHOM KaMepbi 
noTeHi^nan. 

nepBOHananbHO npn npeABapnTenbHoPi 
oTKaHKe qttopBaKyyMHbiM HacocoM Me>KAy 
AononHHTenbHbiM sneKTpoAOM m KopnycoM 
BaKyyMKaMepbi B03HMKaeT Tneiou^Mki pa3pnA, 
KOTopbiM cnyxnT Ann ohuctkh noAno>KKM m 
noAroTOBKH ee k noKpbiTnio. OAHOBpeMeHHan 
OTKaHKa BaKyyMKaMepbi n noAroTOBKa noAJ~io>KKM 
k HaHeceHwo noKpbiTun cnoco6cTByHDT 
coKpau^eHnio BpeMeHU npoBeAeHun Bcero 
npoi4ecca b L4enoM, T.e. noBbiiueHMio 
npon3BOAMTenbHOGTM. riocne BKntoneHun 
sneKTpoAyroBoro ncnapnTenn ocymecTBnneTcn 
AanbHePiiuan OTKaHKa BaKyyMKaMepbi 3a cneT 
reTTepHbix npoi4eccoB. npn AOCTM>KeHMM 
paSonero A^BneHun AononHHTenbHbiM aneKTpoA 
HannHaeT BbiTnrnBaTb Ha ce6n noTOK 
MOHM30BaHHoro MeTanna, hto cnoco6cTByeT 
npoxo>KAeHMho nocneAHero b npoMe>KyTKax 
Me>KAy noAno>KKaMM. I~lpn stom nponcxoAUT 
ycKopeHMe npoi^ecca oca>KAeHMn MeTanna Ha 
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noAncttKKH, hto BefleT k noBbiujeHMto 
npoM3BOflHTBnbHOCTM npoi^ecca, m noBbiLueHne 
paBHOMepHOdn noTOKa, hto Bep,er k 
ynyHLueHMK) KanecTBa noKpbiTna. 

M3yMeHne MaTepnanoB He no3Bonn.no 

BblflBHTb TGXHMHOCKMX pGLUeHMM , B KOTOpblX 

6biriM 6bi cxoflHbie npn3HaKH c ooecneneHMeM 

CXOAHblX CBOMCTB. 

BbiLuen3no>KeHHoe no3BorineT cflenaTb 

BblBOfl O COOTBeTCTBMM 3aflBnfleMOrO 
TexHMHecKoro peweHMfl KpMTepMfO H306peTeHMfl 
"cymecTBeHHbie OTnuHkifi". 

ripeflrio>KeHHbiM cnocoo" noflCHfleTca cxeMOM 

yCTpOMCTBa, C n0MOLU,bfO KOTOporO OH MO>KeT 

6biTb peann30BaH. 

B BaKyyMHOM KaMepe 1 pa3MemeHbi 
aneKTpoAyroBoCi McnapnTerib 2 m noAnoKKM 3. 
3a noAno>KKaMH pacnonoxeH AononHMTenbHbiM 
3neKTpoA4. 

riocrie 3arpy3KH noAno>KeK 3 b BaKyyMHyto 
Kaiviepy 1 npoM3BOAMTca BKrifoneHHe 
cjDopBaKyyMHoro Hacoca 5 v\ OTKpbiTue KnanaHa 6 

OTKaHKM. OAHOBpeMeHHO Ha AOnOJI HM Ten bHblfi 

aneKTpoA 4 noAatOT OTpMi^aTenbHbiM 
OTHOCMTenbHO Kopnyca BaKyyMHOM KaMepbi 
noTeHL4nan (700-900 B). Me>KAy KopnycoM 1 h 
AononHHTenbHbiM sn e kt po ao m 4 B03HHKaeT 
TnetoLUMM pa3paA- 3a cneT 3Toro paspnaa 
npon3BOAHTcn HarpeB noAno>KeK 3 m mx onucTKa 
b TnefomeM pa3p?iAe nepeA HaHeceHMeM 
noKpbiTMfl. nocne AOCTMKeHMfl nycKOBoro 
BaKyyivia nop^AKa 13,3-1,33 l~la 3a>KnraiOT 
AyroBOM pa3p«A na GneKTpoAyroBOM 
McnapuiTene. l~loA>Kor AyroBoro pa3p*Aa MoxeT 
6biTb npon3BeAeH nKoSbiM H3BecTHbiM cnocoo"oM 
(Hanpniwep, mhm i4i/iMpyfOLJ4MM oneicrpoAOM). 

3a cneT wcnapeHMfl reTTepHoro MeTanna b 
aneKTpoAyroBOM ncnapniene npoMcxoAMT 
AanbHewujaa OTKaHKa b BaKyyMHOM KaMepe ao 
paoonero ASBneHMfl nopHAKa 
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1,33 -10" 1 -1,33 1Q~ 2 l~la. no Mepe AOCTMxeHna 
paSonero AaBneHMfl AononHHTenbHbiM sneKTpoA 
4 HannHaeT hhtbhchbho BbiTnrnBaTb Ha ce6fl 
noTOK noHMSOBaHHoro MeTanna ot 
aneKTpoAyroBoro ncnapnTen^. 3tot noTOK 
npoxoA^T Me>KAy nnocKOCTAMM noAnoxeK 3, Ha 
kotopwx m nponcxoAMT oca>KAeHMe MeTanna 
ncnapMTenn. BnaroAapa TOMy, hto noTOK 
nna3Mbi cneAyeT napannenbHO nnocKOCTM 
noAno^KM, npucyTCTBue KanenbHOM" c£a3bi b 
noKpbiTnn CHM>KaeTcs, hto BeAeT k nonyneHMfo 
noKpbiTnw 6onee BbicoKoro KanecTBa. 

ripeAnaraeMbiPi cnocoG no3BonaeT npw 
He6onbLunx ra6apnTax ycTaHOBKH o6ecneHMBaTb 
BbicoKonpon3BOAMTenbHbiM npoi4ecc noKpbiTMfl 
MeTannnnecKOM nneHKOM nnocKnx 

AnsneKTpMHecKnx noAno>KeK, HanpuMep 
CTeitnsHHbix, KepaMMHecKnx m t.a. 

cpopwiyna M3o6peTeHi/m: 

CnOCOB HAHECEHM^ nOKPblTHl/1 B 
BAKWME SJIEKTPOflyrOBblM 
HAnblJIEHMEM, BKmonaiomMM pa3Meu4eHMe 
noAno>KeK b BaKyyMHOM KaMepe, OTKaHKy 
o&beMa \a BKrifoneHne aneKTpoAyroBoro 
ncnapnTenn, OTnuHafOLAHMca TeM, hto, c i^enbio 
noBbiLueHMfl nponsBOAHTenbHOCTH m KanecTBa 
noKpbiTusq Ha nnocKnx noBepxHOCT^x us 
AnaneKTpi/Ka, noAnox<KH pasMemaKDT OAHa 
napannenbHO Apyroi?i BAonb HanpaBneHM?i 
ABM>KeHMfi nna3MeHHoro noTOKa, npuneM Me>KAy 
CTeHKOM BaKyyMHOM KaMepbi m Topu.eBbiMn 
noBepxHOCTAMM noAno>KeK bboa^t 
AononHMTenbHbM oneKTpoA, b npoi4ecce 
OTKaHKM ooi=eMa m ao oKOHHaHH?i HaHeceHH?i 
noKpbiTMfl Ha AononHMTenbHbiM aneKTpoA 
noAafOT OTpnuaTenbHbiM OTHOCMTenbHO Kopnyca 
BaKyyMHOM KaMepbi noTeHi^Man, a 
aneKTpoAyroBOM ncnapnTenb BicnfonawDT no 
AocTuxeHMM AaBneHMS b BaKyyMHOM KaMepe 
13,3- 1,33 na. 
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